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Tilo careful and painstaking work of the lat(‘ Dr. Oswald Scadiger 
upon the einluwogenv of Antedon carried on at Trieste ga\U‘ I’csults 
which were, in main’ important particulars, dilferent from those 
attained by Prof. Jules Bnrrois at Villafranea and Iw Mr. 11. Bury 
at Naples. 

vSeeliger finds the diameter of the I'ggs to he 0.25 mm., wliile 
Bury gives it as 0.30 mm. It will be remembered that WvvilU' 
Tlioiuson found the eggs of Antedon hijida to measure 0.50 mm. in 
diameter. Seeliger noticed tliat the segmentation from the third 
cleavage furrow onward was une((ual, resulting in tlu' formation of 
a, Idastosphere witli markedly largei- eidls at the v('g(‘tativ(“ than at 
the animal pole, but Bury and Barrois found the cells of the blasto- 
s})her{' to Ix' similar throughout, CJastrulation occurred, according 
to Seeliger, scarcely seven hours afti'r the ajipearance of the first 
ch'avage furrow; but Barrois aud Bury first noticed it from lw{‘Ut\’ 
to twenty-four hours after fertilization. Seeligei* rejMirts that the 
blastopore is closed at the latest thirtv-si.v hours aft(>r tlu' lirst 
ch'avage, but Bury records that this change taki'S place about foi’ty 
liours aft('r. Biuy, who was tlu* first to find uiuh'rbasals in ^[nttdon 
(though tlu'ir occurrence in tlu' larva' had bi'i'ii shown to Ix' probalilc 
many years Ix'fore l»y Wachsuiuth and S])ring('iJ, gives the usual 
number as thri'e; Seeligi'r, on tlu' otlu'r hand, r('poiis it as four or five. 

Now from an embryoiogical point of vii'W tlu'si' dilleri'iici's arc 
fundamental, and are far greatei' than would reasonably Ix' <'.\|)ected 
within the limits of a singh' s[X'cies. All three' worlu'is re'h'rn'd their 
specimens to Antedon rosacea, which, as uiuh'rstood by them, range'd 
from Norway southward to and thiougluait tlu' Mcditcriaiu'au ; but 
tlu'3’ all suspected that this spe'cilic (l('termiuation was uusatisfactorv. 
though none of tlu'in attempte'd to inv('stigat(' tlu' (pu'stion. dda' 
Challcnejer report uj)on tlx' comatulids had just be'cn jiublished, aud 
this was naturally takc'ii as their syste'inatic basis. 

In the ))r('par;ition of a monograph u})on the' rece'ut crinoids I have 
been enabled, thanks to tiu' kindiu'ss of veiy many iellow-worke'rs. 
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to oxaniim' some lumdrods of Antedo)ts representing all the localities 
inhabit(Ml hy the gemis, and 1 find that there are four ])crfectly dis- 
tinct and readily iveognizable species, two inhabiting the Atlantic 
coasts of Kurope and two the southern shores cast of the Straits of 
(librallar. For the two first the names Alfcto pefasus Dtibcn and 
Koren, 184(), and A.'^tn^ias h'ijida Pennant, 1777, are availalde, while 
one of the two last should bear the title of (fomatuJa) meditrmniea 
Lamarck, ISIG. The fourth species, whi(di so long ago as 1792 Olivi 
found to be abundant in the Adriatic Sea, has never been recognized 
bv systematists, but has always been considered the same as the 
preceding, which, in turn, has usually been confused with the hifda 
of Pennant and often, in addition, with the petasus of Diiben and 
Koren . 

These foui’ species, far from being so closely ladated that only an 
extremist can distinguish them, may be at once recognized at sight 
by anyone who will take the troid)le to make himself familiar with 
their (haracters; the two Mediterranean forms have very long and 
.slender arms, and long slender cirri with numerous segments, while 
the Atlantic s|)eeies have much shorter and stouter arms and cirri, 
the latter with fewer .segments. Aniedon ]>etasus differs from A. 
hijida (diiefly and most obviously in the very much greater number 
of its cirri, while the two ^Mediterranean forms are most readily differ- 
entiated by the ])roj)ortionate length of the cirri and by the numbers 
of their component segments. 

A review of the facts i)resented hy the study of comatulid ontogeny 
shows that AnUdou Irijida, and especially A. petasus, represent a 
phvlogenctieally Jiiore advanced condition than the comparatively 
]udmitive iMeditenauiean forms, and that of these latter the Adriatic 
species is le.ss developed than the one found from Italy westward. 
Xow the Adriatic fonn usually has four or five underbasals, and the 
one oe<‘urring at Naples, Toulon, and Villafranea three. No under- 
basals have ever been found in Antedon hijida, but this is not at all 
remarkable, nor does it reflect u))on the ])owers of observation of the 
able naturalists who have studied it ; for if the eoni])aratively slight 
s)>eeialization of Antedon meditnranea over the Adriatic species is 
sulhcient to result in the reduction of the number of underbasals 
fTom four or five to three, we jnay readily infei’ that the much greater 
degree of specialization of .1. hijida over A. ntediteiranea wouhl residt 
in tlu' (diitiination of underbasals entirely from the ontogeny of the 
former. I can see no reason whatever for doubting the accuraev of 
the work of Wyville Thomson, ]-*errier, and the two Car])enters, who, 
nom* of them, fo\uul underbasals in Antedon hijida, and 1 should be 
greatly surpris(‘d if anyone in the future should find them in that 
species or in A. petasus, except, perhaps, in sporadic instances. 
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Tlu' ;mal is tlio only inUMTadial which has ))C(mi o1)S(M‘V(m| in 

the two Me(lit<MTaiiean species of the oemis Auiulou: hot Wvville 
Thomson observed “in one or two cas<*s * * * al)out tlu' time 

of the first apiiearance of the anal plate a series of five minute 
rounded plates d(‘veloped interradially lahwi'en tlu* loAvcr e«l<2;es of 
the anal plates and the iipi)(T ed^e of the hasals.” The a|)pearance 
of five interradials in Antalon hijida is cxceedin^K' interesting, for it 
shows an aj)proach to the conditions found in the highly sp(‘cialized 
family Comasteiida?, in which they are always, so far as known, 
highly develo])ed in the young, “ and to tlu' conditions found in the 
equally specialized family l^entametrocriniday in which they were 
described in the young of one of the species of Pentantefrociinns 
C'Tha i( m a tocn nits'"). 

I have recently shown that Anttdon is primarily an Indian 
Ocean genus, an intrusion into the Atlantic aiaai, lik(' L( ptonutva . 
The area inhabited by it is marked by a series of species each j)hylo- 
genetically more developed than its pre<h'cessor, and the least special- 
ized more advanced than the species of Mastitjomcira, its modern 
re{)resentative in the Indian Ocean. 

The hitherto undescribed Anfedon from the Adriatic Sea may be 
appro [)riately known as; 

ANTEDON ADRIATICA, new species. 

Centrodorsal flattened hemis()herical, about 4 mm. in diame((*r at 
the base, the bare doi'sal ])ole Hat, about 1.5 nun. in diajn<'t<‘r; cirrus 
sockets arranged approximately in three closcdy crowded alternating 
rows, the uj)j)ermost of which includes about four so(dv('ts in ('ach 
radial anai. 

Cirri XXY-XL (usually XXX-XXXV) 22-30 (usually 2 1-28), 
20 mm. to 27 mm. long, slender, and of uniform thickness throughout 
their length; first segment v('ry short, tlu* s(*cond about half again as 
broad as long, the third about as long as broad, the fourth half again 
as long as the width of its expanded (mds; fifth and following about 
twice as long as the width of the distal ends, and ivmaining of prac- 
tically the same |)roportions to tlu* end of the cirrus, though the 
distal segments may be a trifh'. short(‘r than thos(‘ maii'er tlu* base; 
])enultimate segment neai'ly or (piit(‘ twice as long as broad, and 
bearing a jirominent slender and sharp opposing spine which is sub- 
terminal in jiosition, directed slightly forward or nearly (*rect, and 
ec|ual to about one-half the distal diameter of the i)enultimat(‘ seg- 
ment in height. 'Perminal claw sh'mh'r, <*vcnly tapering, and moder- 
ately and uniforndy curved, about e<(ual to tlu‘ ])enultimat(‘ s<\gm(‘iit 

<^They liave hocai dos('ril)e<l in (he yonny of ('oiitalllid, and they arc c<iuall\’ well 
developed in tlu> pentaerinoids of ('omuclinid iiurulioiudis. 
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in 'I'lie fourth jind following: sc<'monts are moderatolv eon- 

stricK'd centrally, so that (he ends are prominent; this character 
slowlv diminishes in the distal half of the cirri. The cirri are nearly 
round in hasal section, hut gradually become slightly comj)ressed 
later.ally and are mmlerately compressed in the distal portion; this 
lateral com])rcssion is very gradual, ami is not attended with an in- 
crease in the lateral diameter of the cirrus as in Antedon hijida. In a 
lateral view the dorsal profile of the segments is seen to be slightly 
more concave than the ventral, es|)ecially (list ally, making the |)roxi- 
mal and distal dorsal ends of the segments somewhat ])roniinent. 

Disk resembling that of Antedon tneditermrua, usually naked, l)ut 
sometimes with a juore or le.ss abundance of calcareous spicndes in 
the inner part of the iuterpalmar areas; sacculi abundant along the 
ambulacra, but sjnall and irregul.arly arranged in one, two, or three 
rows, becoming more definitely arranged in a single row along tlie 
brachial andnilacra. 

Radials even with, or extending very slightly beyond, the edge of 
the centrodorsal, rising in the interradial angles of the calyx into a 
low triangle; 1 Br, oblong or slightly trai)ezoidal, two and a half to 
three times as l)road as long, the lateral edges slightly produced and 
swollen; a shallow groove usually borders this swollen edge interiorh^, 
which Jiiay l)e reduced to a small round ])it just proximal to the 
nK'dian horizontal diameter of the o.ssicle. T Bi ‘2 (axillary) roughly 
a. right-angled triangle, the apex rather shar]); lateral edges, which 
are about half the length of those of the I Bi\, somewhat swollen 
and produced. 

Ten slender arms 100 mm. to 110 mm. long; first brachial wedge- 
shaj)ed, twice as long exteriorly as int('riorly, al)out lialf again as broad 
as th<‘ exterior length, interiorly just in contact basally; the exterior 
margin is swolkm and slightly ])rodiiced; second l^rachial irregularly 
(juadrate, lai'g('r than the first, though of about the sanu' l('nglh 
extei’iorly ; synarthrial tubercles sometijues slightly ju'omiuent , but 
usually not marked; third and fourth brachials (syzygial pair) 
slightly long(‘r int('riorly than exteriorly, al)out half again as broad as 
long in the nuMlian lim'; fifth brachi.al slightly wedge-shaj)ed, about 
twice as broad as long in the median line, the following becoming 
more obliquely wedge-shaped, and after the second syzygy triangular, 
about as long as broad, soon IxH'oming sonu'what less oblicpie and 
wedge-sha])ed again and \'crv slowly increasing in length, being very 
long t(‘rminidly. Syzygies occur bet we(*n the third and fourth brach- 
ials, again between the ninth and tenth and fourteenth and fifteenth, 
and distally at intervals of three oblicpie muscular articulations. 

B, 11 nun. to 1.3 mm. long with seventeen or eighteen segments, 
the first about as long as broad, tin' reniainder about twice* as long 
as broad, bcceuning somewhat K)nger distally; the ])innule is much 
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st()ut(‘r (lum those sueceodin^:, niul l:i|)('rs v(>ry ^r:i(Iuiillv lo tin' tip; 
it is not so sleiul(‘r distallv :is in .1. bljida; the third and followiinj; 
se^jnonts have the distal ont(M- e(l<j;(> prodnccMl and (imdv spinons, 
this iiuTeasiiiij: gradually in int(*nsity and Ix'coinine: i)romin('iit in the 
outer half of the |)innul(‘. 1’, 7 mm. to s mm. hmy with tw(“l\(‘ .sey- 
iiumUs, the first ahonl twice as hroad as lony, tiu' second s(piarish, the 
lamiainder ahont twie<' as lony as hroad. Ixx-ominy termimdlv ahoiit 
tlir(‘C times as loiiy as hroad; tlu' third and followiny d('\(‘lop j)ro- 
j(‘etiny and s])inous distal onl('r (Mly(>s which arc' cpiitc' promiiK'iit ; 1*3 
and following pinnules similar to 1\,; the distal pimuiles are it) mm. 
to 12 mm. lony, ('xeeedinyly sh'nder, witli tw(>nty sc'ynieiits. th<' first 
lonyor than hroad, the remainder yrc'atly elonyated with swollen 
artienlat ioits. 

'J'ilj>(-,sj)(chtiei>. — Cat. Xo. 2-1313, U.S.X^.iM., from Trieste'. 

Xiiteiy-six additioital s])eeimens from Trieste' W('r<' examined. 

Colyjees are in the ('openhayen Mnseiim, ('ope'idiayc'n, Denmark: 
the Zooloyieal iMusonm at Berlin. Germany, and in tin' i\Insemn of 
C\)in[)arative Zooloyy at ('ambridye, Massachusetts. 



